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(54) SHEET HAVING NONGLARE LAYER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polarizing plate 
and various picture display devices excellent in 
antidazzle characteristic and resolution by using a 
nonglare sheet consisting of a nonglare layer contg. 
plural kinds of fine particles having different standard 
deviation of average particle diameter and a supporting 
layer. 

SOLUTION: The nonoglare sheet consists of the 

nonglare layer 2 contg. plural kinds of fine particles jiiir«n«iirW , ^^ — ^^^^^^■^^ 2 

having different standard deviation of average particle L_^^ :;:;I r 

diameter and a supporting layer 1. The nonglare layer 2 
has fine ruggednesses on the surface to diffuse incident 
light, and dazing to the eyes due to the direct incidence 
of the reflected light upon the eyes is reduced. The fine 
particle consists of at least two kinds of fine particles. 
The standard deviation of average particle diameter of 
the one kind is preferably controlled to <3.0|am and that 
of the other kinds to <1 .Ofim. The standard deviation of 
the one kind measured by a Coulter counter is 

controlled to <3.0|im, preferably to 0.5-2.0^m and that of the other kinds to <1.0(im, preferably 
to <0.5|j.m. 
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* NOTICES * 

JPO and INPIT are not responsible for any 

damages caused by the use of this translation. ^ 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A non glare sheet which consists of a non-glare layer containing particles of 
several kinds from which standard deviation of mean particle diameter differs, and a 
support layer. 

[Claim 2]The non glare sheet according to claim 1 whose particles and this standard 
deviation of 3.0 micrometers or less of particles of two or more kinds standard deviation of 
mean particle diameter is a particle of 1.0 micrometer or less. 

[Claim 3]The non glare sheet according to claim 1 or 2 whose mean particle diameter of 
particles is 0.5-5.0 micrometers. 

[Claim 4]A non glare sheet given in any 1 paragraph of claims 1 thru/or 3, wherein 0.05 to 

20 weight section and this standard deviation are carrying out 0.5-30 weight-section content 

of the particles below 1 .0 micrometer for particles whose standard deviation of mean 

particle diameter is 1.0-2.0 micrometers to non-glare layer 100 weight section. 

[Claim 5]A non glare sheet given in any 1 paragraph of claims 1 thru/or 4, wherein particles 

are a silicon compound, metallic compounds, high molecular compounds, or those 

mixtures. 

[Claim 6]The non glare sheet according to claim 1 or 5 whose non-glare layer is a layer of a 

cured film of an ultraviolet curing type resin composition which distributed particles of 

several kinds from which standard deviation of mean particle diameter differs. 

[Claim 7]The non glare sheet according to claim 6 whose non-glare layer thickness is 1-10 

micrometers. 

[Claim 8]A non glare sheet given in any 1 paragraph of claims 1 thru/or 7 by which a 
fluororesin layer or a multilayered antireflection film was formed on a non-glare layer. 
[Claim 9]A non glare sheet given in any 1 paragraph of claims 1 thru/or 8 which are films 
with a transparent support layer. 

[Claim 10]A non glare sheet given in any 1 paragraph of claims 1 thru/or 9 whose support 
layers are a polarizing plate or an elliptic polarization plate. 

[Claim 1 1]An image display device which has a sheet of a statement in any 1 paragraph of 
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claims 1 thru/or 10. 

[Claim 12]An image display device of claim 11 whose image display device is a liquid 
crystal display, a plasma display device, or a CRT display. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the non glare sheet excellent in anti-dazzle 

property and definition. 

[0002] 

[Description of the Prior Art]What is called a non glare sheet that formed detailed 
unevenness in the surface as a method of reducing reflection of the outdoor daylight in the 
surface of a display body is used widely. The sandblasting method which this non glare 
sheet sprays an impalpable powder solid on the surface of a lucite sheet conventionally, 
and attaches unevenness, The embossing method which transfers the letter pattern of 
unevenness to a resin sheet using a glass metallurgy type, a roll, etc. which were 
processed in the shape of unevenness, After making an ultraviolet curing type resin 
composition contain particles, such as silica, and applying on a film, it is formed by the 
method of forming the cured film which irradiates with ultraviolet rays and has unevenness, 
etc. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, since anti-dazzle control is performed 
by the particle diameter and addition of the mainly used particles when forming a non-glare 
layer using particles and ultraviolet curing type resin compositions, such as the former, for 
example, silica etc., The regular reflectance which shows the light diffusibility (haze value) 
of the non glare sheet and the strength of catoptric light was influenced by the particle 
diameter and addition. For this reason, when raising light diffusibility, regular reflectance 
was also reduced, but there was a problem that definition will fall simultaneously. 
[0004]On the contrary, when it was going to raise definition, it was difficult to reduce only 
regular reflectance, maintaining [ an anti-glare effect's falling the addition of particles, 
since / decreases / being **** / it will not become, but light diffusibility will fall as a result and 
regular reflectance will increase, if it kicks, and ] light diffusibility. 
[0005] 
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[Means for Solving the Problem]This invention by using a non glare sheet which consists of 
a non-glare layer which contains particles of several kinds from which standard deviation of 
mean particle diameter differs as a result of inquiring wholeheartedly that these faults 
should be improved in view of such a situation, and a support layer, Though it was the 
same light diffusibility (haze value) compared with a case where single particles are used, 
regular reflectance was reduced, and it found out newly that a non-glare layer excellent in 
anti-dazzle property and definition was obtained, and resulted in this invention. Namely, a 
non glare sheet which consists of a non-glare layer in which this invention contains particles 
of several kinds from which standard deviation of (1) mean particle diameter differs, and a 
support layer, (2) A non glare sheet of (1) whose particles and this standard deviation of 3.0 
micrometers or less of particles of two or more kinds standard deviation of mean particle 
diameter is a particle of 1 .0 micrometer or less, (3) (1) or (2) non glare sheets whose mean 
particle diameter of particles is 0.5-5.0 micrometers, Particles whose standard deviation of 
mean particle diameter is 1.0-2.0 micrometers to non-glare layer 100 weight section (4) 
0.05 to 20 weight section, (1) thru/or (3) non glare sheets, wherein this standard deviation is 
carrying out 0.5-30 weight-section content of the particles below 1.0 micrometer, (5) (1) 
thru/or (4) non glare sheets, wherein particles are a silicon compound, metallic compounds, 
high molecular compounds, or those mixtures, [0006](6) (1) thru/or (5) non glare sheets 
whose non-glare layer is a layer of a cured film of an ultraviolet curing type resin 
composition which distributed particles of several kinds from which standard deviation of 
mean particle diameter differs, (7) A non glare sheet of (6) whose non-glare layer thickness 
is 1-10 micrometers, (8) (1) thru/or (7) non glare sheets in which a fluororesin layer or a 
multilayered antireflection film was formed on a non-glare layer, (9) (1) thru/or (8) non glare 
sheets which is a film with a transparent support layer, (10) (1) thru/or (9) non glare sheets 
whose support layer is a polarizing plate or an elliptic polarization plate, (11), (1) or an 
image display device using a non glare sheet of (10), and (12) image display devices are 
related without an image display device of (11) which is a liquid crystal display, a plasma 
display device, or a CRT display. 
[0007] 

[Embodiment of the lnvention]The non glare sheet used for this invention consists of the 
non-glare layer and support layer containing the particles of several kinds from which the 
standard deviation of mean particle diameter differs. A non-glare layer has the function to 
reduce direct reflected light entering into an observer's eye, and becoming dazzling, by 
having detailed unevenness on the surface and diffusing the light which enters from the 
exterior. 

[0008]The particles of several kinds from which the particle size distribution of the particle 
diameter used for this invention differs consist of at least two kinds of particles. As for one 
side, it is preferred that the standard deviation of the particle size distribution of the particle 
diameter is the particles whose standard deviation of mean particle diameter of 3.0 
micrometers or less and another side is 1 .0 micrometer or less. It has the function to mainly 
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control light diffusibility [ in / standard deviation / this / in a particle of 3.0 micrometers or 
less / the non glare sheet of this invention ] (haze value), and, as for the value by the 
Coulter counter method, about 0.5-2.0 micrometers of 3.0 micrometers or less are [ the 
standard deviation of the mean particle diameter of the particle ] preferably good. This 
standard deviation has the function to mainly reduce regular reflectance in the non glare 
sheet of this invention, and, as for a particle of 1 .0 micrometer or less, the standard 
deviation of the mean particle diameter of the particle has [ about 0.5 micrometer or less of 
1.0 micrometer or less ] a preferably good value by the Coulter counter method. Though it 
is the same light diffusibility by using the particles of several kinds from which the standard 
deviation of this mean particle diameter differs, since regular reflectance is reduced 
compared with the conventional non glare sheet, anti-dazzle property and definition 
improve. 

[0009]Although the particie diameter of the particles to be used changes with light 
diffusibility, definition, etc. which are considered as a request, about 0.5-3.0 micrometers 
has 0.5-5.0 micrometers of more preferably good mean particle diameter by the Coulter 
counter method. As for the construction material, what has transparency is preferred, and 
silica, metallic compounds, or a high molecular compound is used suitably. The synthetic 
particles of a silicon dioxide are mentioned as silica. Alumina, a titania, zirconia, etc. are 
mentioned as metallic compounds. Polymethyl (meta) acrylate resin etc. are mentioned as 
a high molecular compound. 

[0010]Although the loadings change with anti-dazzle property, definition, etc. which are 
made into the purpose, For example, when an ultraviolet curing type resin composition is 
made to distribute these particles and the non-glare layer of this invention is formed, The 
standard deviation of mean particle diameter a particle of 3.0 micrometers or less to 
ultraviolet curing type resin composition 100 weight section 0.05 to 20 weight section, 
About 0.1-10 weight sections are more preferably good, and it is good for the standard 
deviation of another mean particle diameter to make a particle of 1.0 micrometer or less 
contain about 0.5-30 weight sections more preferably 0.1 to 50 weight section. Since light 
diffusibility increases or decreases extremely, regular reflectance will also be decreased or 
increased in connection with it, and the effect of this invention will stop showing up notably, 
if this range is exceeded. The using rate of the particles of two or more kinds is suitably 
defined with the light diffusibility and regular reflectance for which it asks. 
[001 1]Although the method in particular of forming the non-glare layer in this invention is 
not limited but it can obtain by making particles contain in the arbitrary processes of the 
conventional method, If manufacturing ease and surface hard court nature are taken into 
consideration, after distributing particles in an ultraviolet curing type resin composition and 
applying to a support layer, the method of forming a non-glare layer is preferred by making 
it harden by ultraviolet rays. 

[0012]As ultraviolet curing type resin, acrylic, a urethane system, an acrylic urethane 
system, What what blended the photopolymerization initiator with monomers and oligomer, 
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such as an epoxy system and a silicone series, is used preferably, and the coat hardened 
especially by ultraviolet rays excels [ what ] in adhesion with a base material, and moreover 
has hard court nature is preferred. As such a thing, for example, penta ERIS RITORUTORI 
(meta) acrylate, Dipenta ERISURU toll hexa (meta) acrylate, neopentyl glycol di(metha) 
acrylate, Diethylene GURIKORUJI (meta) acrylate, TORIMECHI roll pro pantry (meta) 
acrylate, A polyfunctional (meta) acrylate monomer and 2-HIDORUKIKISHIRU (meta) 
acrylate, such as 1 , 6-hexanediol di(metha)acrylate, and Tori propyleneglycol di(meth) 
acrylate, Tetrahydrofurfuryl (meta) acrylate, cyclohexyl (meta) acrylate, (Meta) Acryloyl 
morpholine, t-butylamino ethyl (meta) acrylate, 2-cyano (meta) acrylate, N, and N- 
dimethylaminoethyl (meta) acrylate, The ultraviolet curing type resin composition containing 
a reactive monomer and photopolymerization initiators, such as N,N-dimethylacrylamide, N- 
vinyl pyrrolidone, and N-vinyl-epsilon caprolactam, etc. are mentioned. 
[0013]ln distributing the particles used for this invention in an ultraviolet curing type resin 
composition, it is possible to use a finishing agent and a dispersing agent. Various coupling 
agents are mentioned as a finishing agent. As a coupling agent, there is mainly a silane 
coupling agent. As a dispersing agent, various surface-active agents are mentioned, for 
example. As a surface-active agent which can be used, anionic system surface-active 
agents, such as a sulfate ester system, a monocarboxylic acid system, and a polycarboxylic 
acid system, There are nonionic surface active agents, such as cation system surface- 
active agents, such as the 4th class salt of high-class fatty amine, and a higher-fatty-acid 
polyethylene glycol ester system, a silicon system surface-active agent, a fluorochemical 
surfactant, a polymer surfactant that has an AMAIDO ester bond, etc. 
[0014]Especially if the non-glare layer thickness in this invention does not pose a creation 
top and a use top problem, it is not limited, but its about 2-5 micrometers about 1-10- 
micrometer are preferably good. For example by the ultraviolet curing type resin 
composition and particles, if this range is exceeded, when producing the non glare sheet of 
this invention, and the hardened resin layer becomes thick too much, these all particles will 
be buried into resin and light diffusibility will be lost. 

[0015]When the non-glare layer in this invention is formed using an ultraviolet curing type 
resin composition, After applying the mixture dispersion liquid which made the ultraviolet 
curing type resin composition distribute the above-mentioned particles so that it may 
become thickness uniform on a base material, it can obtain by heating removing a solvent 
preferably, when the solvent is mixing, and irradiating with ultraviolet rays, and stiffening 
this resin. 

[0016]Although the method in particular of applying mixture dispersion liquid is not limited, 
in order to make the characteristic of a non-glare layer regularity, it is preferred to use 
uniform thickness. As such a method, various coating methods, such as a wire bar method, 
a dip coating method, a spin coat system, a photogravure method, a micro photogravure 
method, and a doctor blade method, can be used. 

[0017]ln the non glare sheet of this invention, it is also possible to form the fluororesin layer 
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of a low refractive index as an acid-resisting membrane layer further on a non-glare layer, 
for example, and it is also possible to form the multilayered antireflection film which 
laminated many thin films of a silicon dioxide or metallic compounds. A fluororesin layer 
may be further formed on this multilayered antireflection film. The catoptric light diffused in 
a non-glare layer surface can be reduced, and the transmitted light can be made to 
increase by providing the above-mentioned layer by which the optical design was carried 
out so that catoptric light might be reduced by the light interference effect on a non-glare 
layer. Therefore, when it uses for a display body etc., it becomes a clearer legible display 
screen by this effect, and is desirable. The number of the thickness of this acid-resisting 
membrane layer or the layers of a multilayered antireflection film is suitably defined with the 
refractive index of the raw material to be used. 

[0018]ln the non glare sheet of this invention, although a plastic etc. are raised, for 
example, there is no restriction in particular in a support layer. As a plastic, energy-line 
hardening resin, such as thermoplastics, thermosetting resin, and ultraviolet rays, etc. can 
be used, For example, polyester resin, such as polyolefin resin, such as polyethylene and 
polypropylene, and polyethylene terephthalate, Cellulosic resin, such as triacetyl cellulose 
and butyl cellulose, polystyrene, polyurethane, VCM/PVC, an acrylic resin, polycarbonate 
resin, acrylate resin, etc. are raised, when using it for a liquid crystal display, it is optically 
homogeneous and the transparent plastic which is isotropy is preferred « the refractive 
index -- desirable -- 1.3-1.75 — about 1.45 to 1.65 thing is more preferably good. As such a 
plastic, plastics, such as polyester resin, cellulose type resin, an acrylic resin, and 
polycarbonate, are mentioned, for example.As for the thickness of a support section, 50- 
150 micrometers 50-200-micrometer are preferably good from the field of a weight saving. 
[0019]A base material may be the elliptic polarization plate which pasted together the 
polarizing plate, the polarizing plate, and the phase difference plate. Especially the thing for 
which a non-glare layer is formed on this protective film in the case of the polarizing plate of 
the structure which pasted together protective films, such as triacetyl cellulose, to light 
polarizer (base film), For example, when using for a liquid crystal display, it is desirable at 
the point that the liquid crystal display equipped with the non glare sheet of this invention 
can be manufactured without completely modifying the manufacturing process of the 
conventional liquid crystal display. As for the thickness of protective films, such as triacetyl 
cellulose used here, about 50-100 micrometers is preferred. 

[0020]When creating the non glare sheet of this invention, as for a support layer and a non- 
glare layer, it is preferred to make it stick, and the method in particular is not limited, but the 
method of using adhesives and a binder, for example is mentioned. When using the 
dispersion liquid containing an ultraviolet curing type resin composition, as long as the 
adhesion of this resin curing thing and a base material is good, it may apply directly. When 
adhesion is inferior, it is possible to also make various coupling agents which raise 
adhesion with a base material in this ultraviolet-curing-resin constituent, such as resin and 
a silane coupling agent, contain. As such a thing, for example, on the triacetyl cellulose film 
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used as a protective film of a polarizing plate, When forming the non glare sheet of this 
invention using the dispersion liquid containing these particles and an ultraviolet curing type 
resin composition, the method of adding resin of a cellulose type is mentioned into this 
ultraviolet curing type resin composition. By adding cellulose type resin of the quantity 
defined suitably in an ultraviolet curing type resin composition, reduction of the adhesion 
under highly humid heat atmosphere can be controlled. 

[0021 ]lt is also possible to perform anchor processing of ionizing radiation processing of a 
surface treatment, for example, corona discharge treatment, plasma discharge processing, 
etc. or spreading of a silane coupling agent to a support layer surface. 
[0022]As an image display device of this invention, optical displays, such as a liquid crystal 
display, a plasma display device, and a CRT (cathode-ray tube) display, etc. are raised, for 
example. When using the non glare sheet of this invention for an image display device, it is 
preferred that reflection of the outdoor daylight of an image display device arranges this 
non glare sheet to the field which poses a problem. The front surface of a display body is 
mentioned as such a field. Although the method in particular of arranging is not limited, its 
method of using and pasting adhesives and a binder together to the surface of the front 
surface of a display body is preferred. 

[0023] Drawing 1 is a fragmentary sectional view of one example of the non glare sheet of 
this invention. In drawing 1, the non-glare layer 2 is formed on the support layer 1. 
[0024] Drawing 2 is a fragmentary sectional view of one example of the liquid crystal display 
which uses the non glare sheet of this invention as a display. The liquid crystal display of 
this example consists of a liquid crystal display section and a light source part, and, as for 
light equipment, the diffusion sheet 5 and the prism sheet 6 are installed on the back light 1. 
The back light 1 arranges the linear light source 3 of a fluorescent lamp etc. in the light 
guide plate 2, the reflective sheet 4, its end, or the center, and is constituted. And the 
incident light from the linear light source 3 lets the light guide plate 2 pass, and it reflects in 
the reflective sheet 4, is emitted from an emission face, and enters into the diffusion sheet 
5, and a part serves as the diffused light, and enters into the prism sheet 6. The back light 1 
can use not only the thing of the structure shown in drawing 2 but various things by which 
normal use is carried out. 

[0025]The liquid crystal display element 7 is installed on the prism sheet 6 of this light 
equipment, and the liquid crystal display of this invention installs further the polarizing plate 
9 which has a non glare sheet of this invention on it. For example, fill up with a liquid crystal 
between two glass substrates provided by separating a fixed interval with a spacer, and 
further the liquid crystal display element 7 in each outside surface of these two up-and- 
down glass substrates. The polarizing plate 9 and the usual polarizing plate 8 which have a 
non glare sheet of this invention are provided, and the internal electrode is provided in the 
inner surface of the inside of an upper glass substrate, and a lower glass substrate, 
respectively. Many minute picture element electrodes are arranged in all directions, and the 
internal electrode is constituted. When the liquid crystal display element 7 is an 
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electrochromatic display display device, inside an upper glass substrate, an internal 
electrode is provided in the outside surface of a color filter layer and this color filter layer, 
and the internal electrode is provided in the inner surface of the lower glass substrate. 
Many minute picture element electrodes are arranged in all directions, and the internal 
electrode is constituted. A color filter layer arranges the color filter of red and three green 
and blue colors corresponding to a picture element electrode, and forms each pixel. There 
is no restriction in particular in the kind of liquid crystal display element, and various things, 
such as a TFT type and a STN type, can be used. 
[0026] 

[Example] Hereafter, an example and a comparative example are given and this invention is 
explained still more concretely. 

The silica particle whose standard deviation of example 1 mean particle diameter of 1.4 
micrometers and mean particle diameter is 1 .3 micrometers 1 .2 weight sections and the 
mean particle diameter of 2.2 micrometers, Carry out high-speed churning of the acrylic 
resin 100 ultraviolet curing type weight section containing the particles and 
photopolymerization initiator which consist of polymethyl (meta) acrylate resin 1 .2 weight 
section whose standard deviation of mean particle diameter is 0.8 micrometer in toluene, 
and the dispersion liquid of 25 % of the weight of solid content are prepared, It is applied to 
one side of the triacetyl cellulose film of 80 micrometers of thickness by a micro 
photogravure method, Toluene was evaporated, the resin layer (layer thickness is about 2.5 

micrometers) of 2.5 g/m 2 was formed, with the high-pressure mercury lamp, it irradiates 
with the light of 80 W/cm, it was stiffened, and the non glare sheet of this invention was 
obtained. 

[0027]Next, regular reflectance [ in / using a spectrophotometer (made by Shimadzu) / 
using a hazemeter (made by Tokyo Denshoku) / for a haze value / in this non glare sheet / 
15 degrees of incidence angles of a light source ] was measured. The result was shown in 
Table 1 . 

[0028]The non glare sheet of this invention was obtained for the silica particle whose 
standard deviation of silica particle 1.0 weight section whose standard deviation of example 
2 mean particle diameter of 1.6 micrometers and mean particle diameter is 0.8 micrometer, 
the mean particle diameter of 1.0 micrometer, and mean particle diameter is 0.5 micrometer 
by the same operation as Example 1 except **** for 10.0 weight sections. This non glare 
sheet was similarly estimated as Example 1. The result was shown in Table 1. 
[0029]The non glare sheet was obtained by the same operation as Example 1 except not 
using the particles which consist of polymethyl (meta) acrylate resin whose standard 
deviation of comparative example 1 mean particle diameter of 2.2 micrometers and mean 
particle diameter is 0.8 micrometer. This non glare sheet was similarly estimated as 
Example 1. The result was shown in Table 1. 

[0030]The non glare sheet was obtained by the same operation as Example 2 except there 
being ** for 10.0 weight sections about the silica particle whose standard deviation of 
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comparative example 2 mean particle diameter of 1.0 micrometer and mean particle 

diameter is 0.5 micrometer as for nothing. This non glare sheet was similarly estimated as 

Example 1. The result was shown in Table 1. 

[0031] 

[Table 1] 
mi 



[0032]The result of Table 1 shows that regular reflectance is low, though the non glare 
sheet of this invention is the same haze value compared with a comparative example. 
[0033] 

[Effect of the lnvention]ln this invention, it is a non glare sheet which consists of a non-glare 
layer containing several particles from which the standard deviation of mean particle 
diameter differs, and a support layer, and this sheet is used. 

Therefore, a polarizing plate and various image display devices excellent in anti-dazzle 
property and definition can be provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] An example of structural drawing of the non glare sheet of this invention. 

[Drawing 2]The sectional view of an example of the liquid crystal display which uses the 

non glare sheet of this invention. 

[Description of Notations] 

Drawing 1 

1: Support layer 

2: Non-glare layer 

Drawing 2 

1: Back light section 

2: Light guide plate 

3: Fluorescent lamp 

4: Reflective sheet 

5: Diffusion sheet 

6: Prism sheet 

7: Liquid crystal display element 
8: Polarizing plate 

9: The polarizing plate which has a non glare sheet of this invention 
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[Drawing 1] 




[Drawing 2] 
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